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Introduction
The current study examines the use and interpretation of emojis by neurotypical college
students through emotional recognition and social understanding and the implications for their
use in supportive communication inside the classroom for individuals with autism spectrum
disorder (ASD). Emotional awareness and reciprocity are essential for establishing friendships
and developing social skills. At this point, there is limited research on the implications of emoji
use for individuals with ASD and boundaries that may be associated with emojis in social
understanding and emotional awareness. The specific research questions that will be addressed in
this study are as follows: (1) Is there a correlation between self-reported emotional intelligence
and emoji identification accuracy? (2) Is there a correlation between degree of emoji use and
emoji identification accuracy? (3) Are certain demographic characteristics (i.e., gender, age,
years of smartphone use) related to emoji identification accuracy? A total of 101 undergraduate
and graduate students completed a 53-item survey that included demographic questions, emoji
identification tasks, and self-reported measures of emotional intelligence. Results indicated that
there is not a relationship between an individual’s ability to correctly identify emojis and their
level of self-reported emotional intelligence (r = .161; p = .131). Participants’ identification
accuracy was not found to be related to degree of emoji use, gender, or age (p > .05). However,
the relationship between identification accuracy and years of smartphone use was found to be
approaching significance (p = .051). The results provide preliminary evidence for future
researchers to investigate whether there is a relationship between emoji identification accuracy
and emotional intelligence for individuals with ASD.
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Significance of the study
The use of computer-mediated communication (CMC) for students with ASD has
demonstrated learning benefits such as age appropriate behaviors and creative play (Herrera et
al., 2008), in addition to making positive impacts on building social and emotional skills (Parson
& Mitchell, 2002). Further research is necessary regarding the use of CMC for individuals with
ASD, due to a lack of studies with young adults or minorities in postsecondary education. One
component of CMC is the use of emojis. The purpose of this study is to explore whether
emotional intelligence and emoji identification are related, primarily to inform support options
for individuals with ASD. However, this relationship has not been previously explored, and this
study therefore utilizes neurotypical (typically developing in intellectual and cognitive ability)
college students because of the limited accessibility of individuals in the ASD population. This is
the first step in our line of research on social communication. If the emotional intelligence of
neurotypical individuals is associated with emoji recognition and accuracy, this relationship may
offer insight into potential treatment and support options for social communication for
individuals with ASD. This study also aims to draw preliminary conclusions about whether or
not emoji use in CMC may help support emotional awareness and social understanding in
individuals with ASD.
Literature Review
Autism spectrum disorder (ASD) is a neurodevelopmental condition characterized by
impairments in social-emotional reciprocity, nonverbal communication, and development of
relationships as well as restricted interest or repetitive behaviors (American Psychiatric
Association, 2013). Individuals with ASD have been noted to experience challenges with
emotional recognition and reciprocation as well as difficulty with employment and
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postsecondary education (Baron-Cohen et al., 2001). Previous research has also found that fear
in social situations was more often reported by children with ASD than neurotypical children and
that children with ASD had difficulty identifying their own emotions in social situations (Rieffe
et al., 2007). Emotional awareness, defined as the conscious experience of emotions, is essential
for establishing friendships and building pragmatic (i.e., social and body language) skills (Gu et
al., 2013). Current evidence-based practices based on classical interventions do not support
development of emotional expression, recognition, and awareness in self-initiated social
interactions or realistic settings (Gallup & Serriani, 2017). Despite rapid growth in the use of
technology for teaching and learning in the classroom, the use of technology as teachers’ support
for children and youth with disabilities has not been thoroughly examined (O’Malley et al.,
2013). Additionally, the use of media environments to facilitate a social space for individuals
with ASD to develop the skills necessary for building and maintaining friendships and face-toface (FtF) interactions continues to be an area for exploration.
Computer-Mediated Communication
Computer-mediated communication (CMC) is defined as communication between
people using computer technology through applications over the Internet (Hopperton, 2016).
These communication applications include email, text messaging, online forums, social
networking services, and online role-play gaming (Hopperton, 2016). The use of a mixture of
technology, including smartphones, tablet and game devices, computers, and cell phones without
Internet access in secondary education has been shown to increase independence, reduce anxiety,
and encourage social opportunities for students with ASD (Hedges et al., 2017). Although young
adults are increasingly using CMC for social interactions, previous research has primarily
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studied cognitive bias through FtF interactions (Riordan & Kreuz, 2010; Kafetsios et al., 2017;
Okdie et al., 2011).
Media environments can also provide increased reassurance in reciprocal relationships
and support greater accessibility to postsecondary education (Gallup & Serianni, 2017). Children
with ASD who participate in technology-based intervention programs, such as touchscreen
technology, that focus on cause-and-effect behaviors in real time may experience motivation and
sense of presence during the program (Boucenna et al., 2014). Game-based therapy using serious
games, with the purpose of training as opposed to entertaining, has shown higher levels of
concentration and interest when compared to other therapeutic interventions. For instance, when
multiple children with ASD were involved in an activity, their understanding and peer interaction
improved (Sasikumar et al., 2017). However, one limitation of previous studies is that it was not
necessarily ensured that the game or application used in the media environment was appropriate
for the target population and correlated to the study design and focus. A review of computerbased intervention emphasizes the importance of understanding both the game player, which
includes emotional and physical states and target population characteristics, and the game itself,
which must be appropriate for the parameters of the study (Goh et al., 2008). Future efforts need
to offer more intervention programs that cater specifically to individuals with ASD in order to
explore the potential short- and long-term benefits of using these interventions in secondary and
postsecondary education.
Emojis
CMC has expanded on the use and range of different emojis, which are a pictographic
form of language used for representation of a facial expression (Marengo et al., 2017). Emojis
are used informally to convey emotions and attitudes in CMC by replacing words or phrases in
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messaging through text (Marengo et al., 2017) and clarifying communicative intent (Wagner et
al., 2020). Emojis were predated by emoticons (or “emotion icons”), which used punctuation
marks, letters and numbers, such as :-) and :-(, to express feelings or save time (Pardes, 2019).
Emoticons were first published in 1982 but did not become widely used until the emergence of
short message service (SMS) and Internet in the late 1990s, when they were incorporated into
emails, text messaging, and online forums and gaming (Williams, 2007). Emojis were first
introduced as a set of 176 pictograms available to users of Japanese mobile phones and have
expanded to over 1,144 single emoji characters as defined by the Unicode Consortium, a nonprofit international encoding system that has standardized every computer letter and character for
language (Pardes, 2019).
Emojis were not universally accessible on smartphones until 2010, though they were
available with separate applications (Pardes, 2019). Despite the prevalence of emoji use, research
about them remains limited and mostly concerns patterns of use among different demographics,
descriptive analysis, and emotional effect of accompanying media (Barbieri et al., 2016; Chen et
al., 2017; Muralidhar et al., 2018). However, research has found that younger generations are
more comfortable with technology, and 92% report texting with their smartphone several times a
day (Grieve, 2017; Kingsbury & Coplan, 2016). Although emojis can offer a means to convey
emotions through nonverbal gestures, there remains the possibility of misunderstanding and
ambiguity. Teens and young adults report a strong preference for text messages over other forms
of communication, including emails, voice calls, and even FtF communication (Lenhart, 2012).
Emojis represent nonverbal communication using facial expressions, which have been
shown to be difficult for individuals with ASD (Eack et al., 2015). But what do we know about
how emoji use is perceived? Emojis have been found to be significantly related to emotions and
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affective processing (Marengo et al., 2017). A study on playfulness in mobile texting surveyed
201 adults (128 females and 73 males) and found that emojis in text messaging cohesively
facilitated perceived playfulness, which strengthens social connection, increases advocacy
intention among friends using cell phone instant messaging, and enhances the ability to express
one’s identity (Hsieh & Tseng, 2017). For individuals with ASD who struggle with social
understanding, the use of emojis may establish another social and emotional boundary in
communication. Kafetsios et al. (2017) examined positive and negative emotions in FtF versus
CMC experiences in female college students. Results indicated that FtF interactions were found
to be experienced more positively overall (Kafetsios et al., 2017). This may indicate that the use
of emojis in computer-mediated communication could be perceived negatively due to the lack of
in-person gestural queues. Emojis and text messaging can also be used together to build
communicative connection with peers, but may pose a challenge for individuals with ASD who
struggle with emotion evaluation in FtF or media environments. Rigby et al. (2018) used
questionnaires to assess social skills and empathy abilities among 32 adults (16 adults with and
16 without ASD). They found that the ability of individuals with weaker (vs. stronger) social and
empathy skills to match or identify static, socially engaging faces was dependent on how much
time they were given (Rigby et al., 2018). If emotional IQ is associated with time for emoji
recognition, it may offer implications of the struggles ASD individuals face in CMC
environments.
Social Understanding
Individuals with ASD typically display poor social awareness and understanding, which
can result in difficulty establishing and maintaining relationships and issues integrating into
mainstream classroom and employment environments (Bernard-Opitz et al., 2001). Multiple
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studies have found that when given a verbal task, even high-functioning individuals with ASD
exhibit weak or absent pragmatic skills (Lönnqvist et al., 2015). Parson et al. (2004) explored the
possibility of virtual environments to teach social skills and awareness to individuals with ASD.
The results of the study indicated that individuals with ASD were able to effectively use virtual
technology to understand simulated people and environments through representations of realworld scenarios (Parson et al., 2004). Virtual environments (VE) provide 3D situations that can
be explored in real time, with some VEs allowing the viewer to experience a "through-the-eyes"
view as opposed to a "birds–eye-view" (Parson et al., 2004). VEs consist of a three-dimensional
computer-based task that depicts an environment resembling the real-world or abstract data and
objects (Blade & Padgett, 2015). In another study, Mitchell et al. (2007) found that the use of
VEs resulted in significant gains in social awareness and understanding. It was concluded that
the participants were able to experience first-hand the consequences of living out a scenario
rather than simply hearing an abstract social rule presented by a teacher (Mitchell et al., 2007).
Fabri et al. (2007) showed that the facilitation of VEs provides adults with ASD the opportunity
to practice their skills associated with theory of mind—the ability to think about mental states,
both one’s own and those of others, such as emotions, beliefs, opinions, or knowledge. These
environments can offer new rehabilitative and therapeutic ways to support social skill growth for
individuals with ASD.
Emotional Awareness
Emotional awareness involves the monitoring and differentiation of emotions, without
recognition of the portion of the emotional experience regarding physical arousal (Rieffe et al.,
2011). Individuals with ASD have been known to struggle with the ability to regulate, perceive,
and understand their own emotions and the emotions of others (Uljarevic & Hamilton, 2012).
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Media technologies have demonstrated benefits in emotional learning that may be important to
consider for people with ASD. Gallup and Serianni (2017) found that VEs can provide an
environment that helps individuals with ASD participate in more meaningful interactions with
peers, supported by complex communication. Their results showed that emoticons in VEs
supported emotional awareness and served two purposes in the game: (1) expression of the
participants’ own emotions and (2) understanding the emotions of others (Gallup & Serianni,
2017). Additionally, VEs provide an exploratory setting for learning emotional self-awareness,
particularly in massively multiplayer online role-playing games (MMORPG), which allow the
user unlimited interactions so that they are able to practice their social and emotional awareness
skills (Gallup & Serianni, 2017). In the study, Gallup and Serianni (2017) allowed participants to
explore learning emotional reciprocity in an environment without consequences or judgement.
The use of a MMORPG with young adults improved the ability of individuals with ASD to selfreflect and relate activities within the virtual game to comparable situations in a face-to-face
setting (Gallup & Serianni, 2017). The results of a study using “Jestimule,” an educational game,
displayed improved recognition of facial emotions, emotional gestures, and emotional situations
in children with ASD (ages 5-14) after they played the game for one hour daily for three months
(p < .05; Khaoula & Touhami, 2018). In a comparative trial using an application known as the
"Emotion Trainer," a multimedia computer program, the VE had significant positive effects on
the performance of children with ASD on assessment tasks involving cartoon expression
recognition (p = 0.041) and interpretation of strange stories (p = 0.016) (Silver & Oakes, 2001).
With the increased use of emojis in virtual environments, it is important for individuals with
ASD to recognize these expressions in order to develop relationships, social skills, and emotional
reciprocity.
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The use of media environments for students with ASD has been shown to increase age
appropriate behaviors and creative play, in addition to improving social and emotional skills
(Gallup & Serianni, 2017). The use of emojis in media environments may help to communicate
nonverbal gestures and facial expressions through text that do not translate typically in CMC
(Gallup et al., 2016). CMC, such as texting, provides a setting with the opportunity to enhance
social skills in verbal and nonverbal communication and emotional awareness (Hedges et al.,
2017). Further research is necessary on the use of emojis in CMC for individuals with ASD as
support for social communication skills, due to lack of studies on young adults and/or minorities
in postsecondary education and the potential of media environments to benefit students further in
and out of the classroom. This study aims to provide preliminary evidence for whether or not
emoji use in CMC may help establish emotional awareness and social understanding in
neurotypical college students. It is essential to understand the nature of the relationship between
emotional intelligence levels and emoji use in neurotypical individuals in order to determine if
emojis may be a support for social communication for individuals with lower levels of emotional
intelligence, including those in the ASD population.
The purpose of the present study is to measure the relationship between emoji
identification accuracy and self-reported emotional intelligence in neurotypical college students
as an intial step in exploring the possibility of using them to build and support skills in emotional
awareness and social understanding for individuals with ASD. In addition, the relationship
between successful emoji identification and degree of emoji use was investigated. Lastly,
demographic characteristics were obtained from participants in order to evaluate the relationship
between degree of emoji use and gender, age, and years of smartphone use.
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Methodology
Participants
All procedures involved in this study were approved by the Institutional Review Board
(IRB) of the University of Northern Colorado prior to beginning data collection. A convenience
sample of 101 participants was used for this study. Participants included both graduate and
undergraduate students (8 males, 93 females; average years of smartphone use = 6.45 years) at
the University of Northern Colorado who were 18 to 32 years old, in order to investigate age
diversity in relation to emoji use. Figure 1 outlines the characteristics of the participants who
completed the survey.
Figure 1. Characteristics of Participant Emoji Use

Data Collection
Students were recruited through flyers, internet postings, and face-to-face invitation over
three weeks during the end of the Fall 2018 semester. A 53-item survey was created in Qualtrics
(see Appendix A, Tables A1, A2, and A3) and submitted electronically to students to examine
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interpretation of the use of different emojis in social communication. The participants used a QR
code to access the survey on their computer or mobile device in any location with Internet
access. The survey included an introductory message explaining the significance of the study and
emphasized that participation was voluntary. Multiple-choice survey questions gathered
participant characteristics information (n = 8) and assessed emoji identification (n = 17), and a
four-point Likert-type scale asked for a self-reported rating of emotional intelligence (n = 28; see
Appendix A, Table A1). The emojis used in emoji identification questions were presented in
translation of emoji sentences (see Appendix A, Table A2) and individual emojis (see Appendix
A, Table A3). The emojis in this study were chosen from the Unicode Emoji List based on
common inappropriately used or interpreted emojis according to Emojipedia.org. To evaluate the
individual’s emotional intelligence, questions were used from the Rotterdam Emotional
Intelligence Scale (Pekaar et al., 2018). The questions were formulated for both self- and otherfocused regulation dimensions as follows:
1. “Self-focused emotion appraisal: The extent to which individuals perceive and
understand their own emotions.” (Pekaar et al., 2018)
2. “Other-focused emotion appraisal: The extent to which individuals perceive and
understand other individuals' emotions.” (Pekaar et al., 2018)
3. “Self-focused emotion regulation: The extent to which individuals regulate their
own emotions to reach a goal.” (Pekaar et al., 2018)
4. “Other-focused emotion regulation: The extent to which individuals regulate other
individuals' emotions to reach a goal.” (Pekaar et al., 2018)
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Data Analysis
Descriptive analysis was used to obtain participant characteristics for the sample and
provide the frequency of response for emoji identification and self-reported emotional
intelligence questions. All 101 of the participants responded to the demographic questions.
Researchers entered the data into Qualtrics Research Suite to prepare for analysis. Descriptive
analyses were completed using SPSS data analysis and statistical software. A Pearson Product
Moment Correlation test was used to measure the strength and direction of association between
the two variables (emoji identification accuracy and self-reported emotional intelligence) on an
interval scale. The test was also used to measure the relationship between the variables for
demographic information and emoji identification accuracy. A Spearman Rank Order
Correlation procedure was used to measure the strength and direction of association between
degree of emoji use and emoji identification accuracy on an ordinal scale. Frequency tables were
generated for all questions. The number of respondents varied for some questions due to
response rate. In all, 94 students completed the full survey version (53 questions), with 101
participants completing the participant characteristics questions (see Figure 1), 98 completing the
self-reported emotional intelligence questions (see Appendix A, Table A1) and individual emoji
questions (see Appendix A, Table A2), and 94 participants completing the emoji sentence
questions (see Appendix A, Table A3).
Results
The results suggest that the majority of the participants were familiar with and used
emojis in computer-mediated communication. The following section will describe the results as
they relate to each research question.
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Our first research question asked, “Is there a relationship between self-reported emotional
intelligence and emoji identification accuracy?” A Pearson Product Moment Correlation test was
used to answer this question. Because participants were not required to answer each survey
question, only 89 out of the 101 participants answered all of the questions related to emoji
accuracy (17 questions) and emotional intelligence (26 questions). Thus, these 89 participants’
responses were used to answer research questions 1-3. A total percentage accuracy score was
calculated through SPSS analysis based on participants’ responses to both the individual emoji
items and the emoji sentence items. Similarly, an average rating was calculated from
participants’ responses to the Rotterdam Emotional Intelligence Scale items. Results indicated
there was not a relationship between an individual’s ability to correctly identify emojis and their
level of self-reported emotional intelligence (r = .16; p = .13). Appendix A, Tables A2 and A3
provide the results of the emoji identification items, and Appendix A, Table A1 shows the results
of the Rotterdam Emotional Intelligence Scale questions.
Our second research question asked, “Is there a relationship between degree of emoji use
and emoji identification accuracy?” To answer this question, each participant’s emoji percentage
accuracy score was compared to their response to the question, “How frequently do your texts
contain emojis?” Results of the Spearman Rank Order Correlation procedure indicated that there
was not a relationship between degree of emoji use and emoji identification accuracy (⍴ = -.013,
p = .91). Figure 1 shows results of the participant characteristics, and Appendix A, Table A2 and
A3 provide the results of the emoji identification items.
Our third research question asked, “Are certain demographic characteristics (i.e., gender,
age, years of smartphone use) related to emoji identification accuracy?” Again, to answer this
question, each participant’s emoji percentage accuracy score was compared to certain
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demographic information. Results of the Pearson Correlation procedure showed that gender and
age were not related to emoji identification accuracy (gender r = .22, p = 0.07; age r = -.11, p =
.30). However, years of smartphone use was negatively related to emoji identification accuracy
(r = -.21, p = .05), so individuals who had used smartphones longer tended to perform poorer on
the emoji identification task. Since smartphones were only widely available beginning in 2007
(Chowdhury et al., 2014), the older study participants likely had less experience with
smartphones. Additionally, there was a significant relationship between years of smartphone use
and age (r = .50, p = .00).
Discussion
The purpose of this study was to measure the relationship between an individual’s level
of self-reported emotional intelligence and their ability to accurately identify emojis in media
environments. Due to the limited accessibility of college-students with ASD and lack of evidence
regarding this relationship for neurotypical college students, this study provides exploratory
evidence for the use of emojis to reinforce social communication for neurotypical individuals
and initial steps in investigating the potential benefits of emoji use to support deficits in
pragmatics in populations with lower levels of emotional intelligence, including individuals with
ASD. The results provided preliminary support for the idea that emoji identification accuracy is
not related to self-reported emotional intelligence. Additionally, results suggested that the ability
to correctly identify emojis is not related to age, gender, or degree of emoji use in media
environments. Data showed there was a negative relationship between years of smartphone use
and emoji identification accuracy. Therefore, the assumption cannot be made that the longer
someone owns a smartphone, the more adept they are at identifying emojis. Individuals who
have owned and used a smartphone prior to the addition of emojis may not use them in
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communication to the extent of an individual who has always had the option of emojis. Due to
these findings, years of smartphone use and age were investigated, and a significant positive
relationship was found.
Emoji Accuracy and Emotional Intelligence
The lack of a relationship between emoji identification accuracy and emotional
intelligence suggests that the benefits of emojis to facilitate communication may not be to limited
to the understanding and use of neurotypical individuals. Individuals with ASD typically display
lower levels of emotional intelligence and cognitive impairments in social processing, which has
been thought to hinder their ability to interpret facial expressions of emotion (Eack et al., 2014).
If emoji identification accuracy is not related to emotional intelligence level, it may not present
communication barriers for individuals with ASD. Emojis may allow facial and gestural
expressions to be more concise and accessible for users of variable emotional intelligence
through online formats. Additionally, 85.1% of the participants in the study reported that they
felt emojis helped them to better communicate their emotions via text. This supports previous
research that the visual representation of emojis add context and meaning through a variety of
semantic information that is not available in text alone (Cappallo et al., 2019). Emojis may serve
as a beneficial resource for neurotypical individuals and individuals with emotional intelligence
deficits like ASD for social communication support or as compensatory strategies for building
skills in social understanding and emotional awareness in CMC.
Emojis and Smartphone Use
The results of the study indicated that there was not a relationship between degree of
emoji use and the ability to identify emojis successfully. This suggests that the frequency that an
individual uses emojis across various platforms is not indicative of emoji identification success.
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The study found that there was a significant relationship between age and years of smartphone
use. This indicates that the older the participant is in age, the longer they have used a
smartphone. However, individuals in the present study who had used a smartphone for a longer
period of time tended to perform poorer on emoji identification tasks. We hypothesize that this
could be due to experience with smartphones, as participants who have used smartphones longer
may have learned to use them without emojis. The majority of the participants had used a
smartphone for four to eight years, which means they have only been exposed to smartphones
with encoded emoji accessibility (Pardes, 2019). This supports previous research that shows that
individuals from GenZ or iGen (individuals born in 2001 to 2013) (Raphelson, 2014) are more
comfortable with technology and have a stronger preference for online social interaction (Grieve,
2017).
Clinical Implications
This evidence is of particular relevance for clinicians in determining therapy for
individuals with ASD who demonstrate issues in pragmatics. The results demonstrating a lack of
a relationship between emotional intelligence and emoji identification accuracy may imply that
individuals with ASD who typically display lower levels of emotional intelligence (American
Psychiatric Association, 2013) may benefit from emoji use in computer-mediated
communication. This may support social understanding and emotional awareness more than what
they may encounter in face-to-face interactions. Emojis in CMC provide static representations of
facial expressions, as opposed to the fleeting facial expression associated with FtF situations
(Wagner et al., 2020). This may give individuals with ASD more processing time to interpret the
meaning of the emotion expressed in emojis than they would have for in-person facial
expressions.
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Previous studies have shown that emoji users are primarily women, which is similarly
representative of the demographic of speech-language pathologists (EMOGI, 2015; ASHA,
2016). Additionally, a 2014 report by the Centers for Disease Control and Prevention found that
males are four times more likely to be diagnosed with ASD than females. Males with ASD may
not use emojis as frequently across various media platforms as females. Therefore, speechlanguage pathologists must be aware of how emojis are used, the populations they are used with,
and the purpose of the treatment. Interpretation bias in CMC through text messages and
electronic media could be used as targets for cognitive therapies in order to reduce negative
interpretations in FtF situations (Kingsbury & Coplan, 2016). The ability to create natural emoji
and communication settings that resemble FtF interactions could help to alleviate discomfort,
minimize the potential of misunderstandings, and improve the role of emojis in media
environments (Tandyonomanu & Tsuroyya, 2018).
Limitations
The present study contains several methodological limitations. First of all, the sample
size (n = 101) is likely not a representation of the majority of college students. Although the
participants consisted of undergraduate and graduate students, 45.5% of the students were under
the age of 20 (age 18, n = 26; age 19 n = 20). Secondly, 92 of the 101 participants were female
and under the age of 30, and this demographic represents 92% of the population of most frequent
emoji users (EMOGI, 2015). Additionally, the longest a participant of these ages had a
smartphone was ten years, which dates back to 2009, one year before emojis were accepted by
Unicode and made accessible everywhere (Pardes, 2019). This could be due to the technologydriven habits associated with Gen Z or iGen more than with Millennials (individuals born in
1980-2000) or older generations (Raphelson, 2014).
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Based on the results of this survey, another issue that may be contributing to emoji
identification accuracy is social or cultural discrepancy for the emojis chosen. The emoji
questions formulated for this survey may not have been an appropriate measurement of an
individual’s knowledge of nonverbal communication. Finally, it is important to note that
participants’ emotional intelligence was evaluated through self-report data, which may contain
response biases due to social desirability (Rosenman, Tennekoon & Hill, 2011). Despite these
limitations, the study does appear to provide preliminary evidence about the relationship between
levels of emotional intelligence and emoji identification ability for neurotypical college students
and may provide implications for using emojis to support social communication for individuals
with ASD.
Recommendations
The goal of this study was to provide preliminary evidence as to whether there is a
relationship between an individual’s emoji identification accuracy and their level of emotional
intelligence. It should be noted that other computer-mediated communication exists outside of
texting and email correspondence. These environments require communication and participation
in social activities, which support friendships and help to develop pragmatic skills (Gallup et al.,
2016). It remains unclear as to the prevalence of emoji use across various media environments by
individuals with ASD, and this should be explored by future researchers. It will also be important
to include other Emotional Intelligence Measures (i.e. other report or ability measures) when
evaluating an individual’s emotional intelligence because of the reliability issues associated with
self-report data. Future studies should examine which emojis best represent an individual’s social
and emotional understanding of nonverbal communication. The present study used Apple version
emojis relative to texting and email correspondence. However, different media emojis vary in
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their specific features and should be examined by future researchers. Additionally, it will be
essential to replicate this study with a larger sample size and greater age range of neurotypical
participants. This study should also be replicated with individuals with ASD to determine if a
relationship exists in this population.
Conclusion
The purpose of this study was to measure the relationship between an individual’s level
of self-reported emotional intelligence and emoji identification accuracy in computer-mediated
communication to suggest whether emojis present a barrier in communication for individuals
with ASD. If lower levels of emotional intelligence present no barriers to emoji identification
accuracy, it is likely that nonverbal communication through media environments can supply
individuals with ASD new formats to engage in building emotional awareness and social
understanding.

Published by Scholarship & Creative Works @ Digital UNC, 2020

19

Ursidae: The Undergraduate Research Journal at the University of Northern Colorado, Vol. 9, No. 1 [2020], Art. 1

THE RELATIONSHIP BETWEEN SELF-REPORTED EMOTIONAL INTELLIGENCE
AND EMOJI IDENTIFICATION ACCURACY IN COLLEGE STUDENTS

20

References
American Psychiatric Association. (2014). Diagnostic and statistical manual of mental
disorders: DSM-5. Washington: American Psychiatric Publishing.
https://doi.org/10.1176/appi.books.9780890425596.dsm01
Barbieri, F., Kruszewski, G., Ronzano, F., & Saggion, H. (2016). How cosmopolitan are emojis?
exploring emojis usage and meaning over different languages with distributional
semantics. [Paper Presentation]. ACM Multimedia Conference, Amsterdam, Netherlands.
https://doi.org/10.1145/2964284.2967278
Baron-Cohen, S., Wheelwright, S., Skinner, R., Martin, J., & Clubley, E., (2001). The autism
spectrum quotient (AQ): Evidence from asperger syndrome/ high functioning autism,
males and females, scientists and mathematicians. Journal of Autism and Developmental
Disorders, 31, 5-13. https://doi.org/10.1023/A:1005653411471
Bernard-Opitz, V., Sriram, N., Nakhoda-Sapuan, S., (2001). Enhancing social problem solving in
children with autism and normal children through computer-assisted instruction, Journal
of Autism and Developmental Disorders, 31, 377-384. https://doi.org/01623257/01/0800-0377$19.50/0
Blade, R. A., & Padgett, M. L. (2015). Virtual Environments Standards and Terminology. In K.
S. Hale & K. M. Stanney (Eds.), Handbook of Virtual Environments: Design,
Implementation, and Applications (2nd ed., pp. 23-35). Boca Raton, FL: CRC Press.
https://doi.org/10.1201/b17360-4
Boucenna, S., Narzisi, A., Tilmont, E., Muratori, F., Pioggia, G., Cohen, D., & Chetouani, M.,
(2014). Interactive technologies for autistic children: A review. Cognitive Computation,
6(4), 722-740. https://doi.org/10.1007/s12559-014-9276-x
Cappallo, S., Svetlichnaya, S., Garrigues, P., Mensink, T., & Snoek, C. G. (2019). New
modality: Emoji challenges in prediction, anticipation, and retrieval. IEEE Transactions
on Multimedia, 21(2), 402-415. https://doi.org/10.1109/tmm.2018.2862363
Chen, Z., Lu, X., Ai, W., Li, H., Mei, Q., & Liu, X. (2017). Through a gender lens: Learning
usage patterns of emojis from large-scale android users.
https://doi.org/10.1145/3178876.3186157
Chowdhury, R., Young, N., Khaliq, A., Stiles, K., Voo, B., & Lee, S. (2014, December 31).
Evolution of Mobile Phones: 1995 - 2012. https://www.hongkiat.com/blog/evolution-ofmobile-phones/#:~:text=2007,primary mobile device of use.
Eack, S. M., Mazefsky, C. A., & Minshew, N. J. (2015). Misinterpretation of facial expressions
of emotion in verbal adults with autism spectrum disorder. Autism, 19(3), 308–315.
https://doi.org/10.1177/1362361314520755

https://digscholarship.unco.edu/urj/vol9/iss1/1

20

O'Brian: Emotional Intelligence and Emoji Identification Accuracy

THE RELATIONSHIP BETWEEN SELF-REPORTED EMOTIONAL INTELLIGENCE
AND EMOJI IDENTIFICATION ACCURACY IN COLLEGE STUDENTS

21

EMOGI (2015). Emoji report. http://emogi.com/documents/Emoji_ Report_2015.pdf.
Fabri, M., Elzouki, S. Y., & Moore, D. (2007). Emotionally expressive avatars for chatting,
learning and therapeutic intervention. Human-Computer Interaction. HCI Intelligent
Multimodal Interaction Environments Lecture Notes in Computer Science, 275-285.
https://doi.org/10.1007/978-3-540-73110-8_29
Gallup, J., Duff, C. K., Serianni, B., & Gallup, A. (2016). An exploration of friendships and
socialization for adolescents with autism engaged in massive multiplayer online roleplaying games (MMORPG). Education and Training in Autism and Developmental
Disabilities, 51, 223-237.
Gallup, J., & Serianni, B. (2017). Developing friendships and an awareness of emotions using
video games: Perceptions of four young adults with autism. Education and Training in
Autism and Developmental Disabilities, 52(2), 120-131. https://doi.org/10.1007/978-3319-45841-0_10
Goh, D. H., Ang, R. P., & Tan, H. C. (2008). Strategies for designing effective
psychotherapeutic gaming interventions for children and adolescents. Computers in
Human Behavior, 24(5), 2217-2235. https://doi.org/10.1016/j.chb.2007.10.007
Grieve, R. (2017). Unpacking the characteristics of Snapchat users: A preliminary investigation
and an agenda for future research. Computers in Human Behavior, 74, 130-138.
https://doi.org/10.1016/j.chb.2017.04.032
Gu, X., Hof, P. R., Friston, K. J., & Fan, J. (2013). Anterior insular cortex and emotional
awareness. Journal of Comparative Neurology, 521(15), 3371-3388.
https://doi.org/10.1002/cne.23368
Hedges, S. H., Odom, S. L., Hume, K., & Sam, A. (2017). Technology use as a support tool by
secondary students with autism. Autism, 22(1), 70-79.
https://doi.org/10.1177/1362361317717976
Herrera, G., Alcantud, F., Jordan, R., Blanquer, A., Labajo, G., & De Pablo, C. (2008).
Development of symbolic play through the use of virtual reality tools in children with
autistic spectrum disorders: Two case studies. Autism, 12(2), 143-157.
https://doi.org/10.1177/1362361307086657
Hopperton, Lawrence. (2016). Computer-mediated communication. The SAGE Encyclopedia of
Online Education, 1, 234–238. http://ebookcentral.proquest.com
Hsieh, S. & Tseng, T. (2017). Playfulness in mobile instant messaging: Examining the influence
of influence of emoticons and text messaging on social interaction. Computers in Human
Behavior. 69, 405-414. https://doi.org/10.1016/j.chb.2016.12.052

Published by Scholarship & Creative Works @ Digital UNC, 2020

21

Ursidae: The Undergraduate Research Journal at the University of Northern Colorado, Vol. 9, No. 1 [2020], Art. 1

THE RELATIONSHIP BETWEEN SELF-REPORTED EMOTIONAL INTELLIGENCE
AND EMOJI IDENTIFICATION ACCURACY IN COLLEGE STUDENTS

22

Kafetsios, K., Chatzakou, D., Tsigilis, N., & Vakali, A. (2017). Experience of emotion in face to
face and computer-mediated social interactions: An event sampling study. Computers in
Human Behavior, 76, 287-293. https://doi.org/10.1016/j.chb.2017.07.033
Khaoula, M., & Ahami Ahmed Omar Touhami. (2018). Effect of a serious game jestimule in
emotion recognition of Moroccan autistic children. Journal of Educational, Health and
Community Psychology, 7(1), 17-37. https://doi.org/10.12928/jehcp.v7i1.8429
Kingsbury, M., & Coplan, R. J. (2016). RU mad @ me? Social anxiety and interpretation of
ambiguous text messages. Computers in Human Behavior, 54, 368-379.
https://doi.org/10.1016/j.chb.2015.08.032
Lenhart, A. (2012). Teens, smartphones & texting. https://www.fitsnews.com/wpcontent/uploads/2012/03/PIP_Teens_Smartphones_and_Texting.pdf
Marchena, A. D., Kim, E. S., Bagdasarov, A., Parish-Morris, J., Maddox, B. B., Brodkin, E. S.,
& Schultz, R. T. (2018). Atypicalities of gesture form and function in autistic adults.
Journal of Autism and Developmental Disorders. https://doi.org/10.1007/s10803-0183829-x
Marengo, D., Giannotta, F., & Settanni, M. (2017). Assessing personality using emoji: An
exploratory study. Personality and Individual Differences, 112, 74-78.
https://doi.org/10.1016/j.paid.2017.02.037
Mitchell, P., Parsons, S., & Leonard, A. (2007). Using virtual environments for teaching social
understanding to 6 adolescents with autistic spectrum disorders. Journal of Autism and
Developmental Disorders, 37(3), 589-600. https://doi.org/10.1007/s10803-006-0189-8
Muralidhar, R., Hulipalled, V. R., Venugopal, K. R., & Patnaik, L. M. (2018). Consumer insight
mining: Aspect based twitter opinion mining of mobile phone reviews. Applied Soft
Computing Journal, 68, 765-773. https://doi.org/10.1016/j.asoc.2017.07.056
National Center for Health Statistics, & Centers for Disease Control and Prevention. (2014).
Data & Statistics on Autism Spectrum Disorder [Data set].
https://www.cdc.gov/ncbddd/autism/data.html
Okdie, B. M., Guadagno, R. E., Bernieri, F. J., Geers, A. L., & Mclarney-Vesotski, A. R. (2011).
Getting to know you: Face-to-face versus online interactions. Computers in Human
Behavior, 27(1), 153-159. https://doi.org/10.1016/j.chb.2010.07.017
Oliver, S. (2014, July 15). Are you fluent in emoji? The New York Times.
https://www.nytimes.com/interactive/2014/07/25/style/emojiquiz.html?mtrref=www.google.com&assetType=REGIWALL

https://digscholarship.unco.edu/urj/vol9/iss1/1

22

O'Brian: Emotional Intelligence and Emoji Identification Accuracy

THE RELATIONSHIP BETWEEN SELF-REPORTED EMOTIONAL INTELLIGENCE
AND EMOJI IDENTIFICATION ACCURACY IN COLLEGE STUDENTS

23

O’Malley P., Lewis, M. & Donehower, C. (2013) Using tablet computers as instructional tools to
increase task completion by students with autism. In: American Educational Research
Association Annual Meeting 2013, San Francisco, CA, April 27-May 1.
https://doi.org/0162-3257/04/0800-0449/0
Pardes, A. (2019). The Complete History of Emoji. https://www.wired.com/story/guide-emoji/
Parsons, S. & Mitchell, P. (2002) The potential of virtual reality in social skills training for
people with autism spectrum disorders: Autism, social skills and virtual reality. Journal
of Intellectual Disability Research, 46(5), 430–443. https://doi.org/10.1046/j.13652788.2002.00425.x
Parsons, S., Mitchell, P., & Leonard, A. (2004). The use and understanding of virtual
environments by adolescents with autistic spectrum disorders. Journal of Autism and
Developmental Disorders, 34(4), 449-466.
https://doi.org/10.1023/B:JADD.0000037421.98517.8d
Pekaar, K. A., Bakker, A. B., Linden, D. V., & Born, M. P. (2018). Self- and other-focused
emotional intelligence: Development and validation of the Rotterdam Emotional
Intelligence Scale (REIS). Personality and Individual Differences, 120, 222-233.
https://doi.org/10.1016/j.paid.2017.08.045
Raphelson, S. (2014, October 6). From GIs to Gen Z (Or Is It iGen?): How Generations Get
Nicknames. https://www.npr.org/2014/10/06/349316543/don-t-label-me-origins-ofgenerational-names-and-why-we-use-them
Rieffe, C., Oosterveld, P., Terwogt, M. M., Mootz, S., Leeuwen, E. V., & Stockmann, L. (2011).
Emotion regulation and internalizing symptoms in children with autism spectrum
disorders. Autism, 15(6), 655-670. doi:10.1177/1362361310366571
Rieffe, C., Terwogt, M. M., & Kotronopoulou, K. (2007). Awareness of single and multiple
emotions in high-functioning children with autism. Journal of Autism and Developmental
Disorders, 37(3), 455-465. https://doi.org/10.1007/s10803-006-0171-5
Rigby, S., Stoesz, B., & Jakobson, L. (2018). Empathy and face processing in adults with and
without autism spectrum disorder. Autism Research. https://doi.org/10.1002/aur.1948
Riordan, M. A., & Kreuz, R. J. (2010). Emotion encoding and interpretation in computermediated communication: Reasons for use. Computers in Human Behavior, 26(6), 16671673. https://doi.org/10.1016/j.chb.2010.06.015
Rosenman, R., Tennekoon, V., & Hill, L. G. (2011). Measuring bias in self-reported
data. International Journal of Behavioural and Healthcare Research, 2(4), 320.
https://doi.org/10.1504/ijbhr.2011.043414

Published by Scholarship & Creative Works @ Digital UNC, 2020

23

Ursidae: The Undergraduate Research Journal at the University of Northern Colorado, Vol. 9, No. 1 [2020], Art. 1

THE RELATIONSHIP BETWEEN SELF-REPORTED EMOTIONAL INTELLIGENCE
AND EMOJI IDENTIFICATION ACCURACY IN COLLEGE STUDENTS

24

Sasikumar, K., Shashidhar, A. M., & Krithika, R. (2017). A review on computer and virtual
based interventions for autistic children. Research Journal of Pharmacy and Technology,
10(8), 2777-2783. https://doi.org/10.5958/0974-360X.2017.00492.9
Silver, M., & Oakes, P. (2001). Evaluation of a new computer intervention to teach people with
autism or asperger syndrome to recognize and predict emotions in others. Autism, 5(3),
299-316. https://doi.org/10.1177/1362361301005003007
Tandyonomanu, D., & Tsuroyya. (2018). Emoji: Representations of nonverbal symbols in
communication technology. IOP Conference Series: Materials Science and Engineering,
288, 12052. https://doi.org/10.1088/1757-899X/288/1/012052
Uljarevic, M., & Hamilton, A. (2012). Recognition of emotions in autism: A formal metaanalysis. Journal of Autism and Developmental Disorders, 43(7), 1517-1526.
https://doi.org/10.1007/s10803-012-1695-5
Unicode: Emoji charts. (2018). https://unicode.org/emoji/charts/full-emoji-list.html
Vulchanova, M., Saldaña, D., Chahboun, S., & Vulchanov, V. (2015). Figurative language
processing in atypical populations: The ASD perspective. Frontiers in Human
Neuroscience, 9, 962– 911. https://doi.org/10.3389/fnhum.2015.00024
Wagner, A., Marusek, S., & Yu, W. (2020). Emojis and law: Contextualized flexibility of
meaning in cyber communication. Social Semiotics: Getting Far Too Emotional with
Emojis: The Digital Influencers in E-Discourse Aggressiveness, 30(3), 396-414.
https://doi.org/10.1080/10350330.2020.1731198
Williams, A. (2007). (-: Just between you and me ;-). The New York Times.
https://www.nytimes.com/2007/07/29/fashion/29emoticon.html

https://digscholarship.unco.edu/urj/vol9/iss1/1

24

O'Brian: Emotional Intelligence and Emoji Identification Accuracy

THE RELATIONSHIP BETWEEN SELF-REPORTED EMOTIONAL INTELLIGENCE
AND EMOJI IDENTIFICATION ACCURACY IN COLLEGE STUDENTS

25

Appendix A
Table A1
Results of Questions Regarding Self-Reported Emotional Intelligence (4-point Likert Scale)
Survey Question
I always know how I feel.
I can distinguish my own emotions well.
I am aware of my own emotions.
I understand why I feel the way I feel.
I know which emotions I experience.
Mostly, I am able to explain how I feel.
I can judge well if events touch me emotionally.
I am aware of the emotions of the people around me.
I know which feelings others experience.
When I look at other people, I can see how they feel.
I can empathize with the people around me.
I understand why other people feel the way they feel.
I can distinguish well between other people’s emotions.
I can judge well if events touch others emotionally.
I am in control of my own emotions.
I can suppress my emotions easily.
I do not let my emotions take over.
I only show my emotions when it is appropriate.
Even when I am angry, I can stay calm.
If I want to, I put on my poker face.
I adjust my emotions when necessary.
I can make someone else feel differently.
I can alter another person’s emotional state.
I can boost or temper the emotions of others.
I have great influence on how others feel.
I know what to do to improve people’s mood.
I know how to influence people.
I am able to calm others down.

Overall M
(2.16)
(1.89)
(1.64)
(2.13)
(1.68)
(2.30)
(1.67)
(1.89)
(2.09)
(2.11)
(1.55)
(1.92)
(1.94)
(1.93)
(1.99)
(2.29)
(2.60)
(2.19)
(2.22)
(1.91)
(1.92)
(2.03)
(2.21)
(2.00)
(2.36)
(2.00)
(2.16)
(1.85)

SD
.896
.799
.729
.913
.706
1.015
.723
.827
.827
.933
.777
.680
.740
.739
.909
1.163
1.106
.986
1.041
1.094
.846
.867
.987
.849
.853
.812
.905
.632

n
100
101
101
101
101
101
101
100
100
100
100
99
99
99
99
99
99
99
98
98
98
98
98
98
98
98
98
98

Note. From the “Rotterdam Emotional Intelligence Scale” (Peekar et al., 2018).
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Table A2
Results of Individual Emoji Identification
Survey Question
(What does this emoji mean?)

Participants’ Response
Correct: n = 57

SD

n

.759

98

.659

98

.508

98

.755

98

.888

98

.423

98

.759

98

Incorrect: n = 41
Correct: n = 26
Incorrect: n = 72
Correct:

n = 68

Incorrect: n = 30
Correct: n = 28
Incorrect: n = 47
Correct: n = 28
Incorrect: n = 60
Correct: n = 1
Incorrect: n = 97
Correct: n = 57
Incorrect: n = 41
Note. From the New York Times’ “Are You Fluent in Emoji?” quiz (Oliver, 2014).

https://digscholarship.unco.edu/urj/vol9/iss1/1

26

O'Brian: Emotional Intelligence and Emoji Identification Accuracy

Table A3
Results of Emoji Sentence Identification
Participants’ Response

Survey Question
(translate this emoji sentence)

Correct: n = 86

SD

n

.646

95

.890

95

.308

95

1.277

95

.249

95

1.067

94

.653

94

.432

94

.309

94

1.127

94

Incorrect: n = 9
Correct: n = 68
Incorrect: n = 27
Correct: n = 94
Incorrect: n = 1
Correct: n = 72
Incorrect: n = 23
Correct: n = 92
Incorrect: n = 3
Correct: n = 16
Incorrect: n = 78
Correct: n = 29
Incorrect: n = 65
Correct: n = 82
Incorrect: n = 12
Correct: n = 93
Incorrect: n = 1
Correct: n = 68
Incorrect: n = 26
Note. From the New York Times’ “Are You Fluent in Emoji?” quiz (Oliver, 2014).
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